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(57) Process for the production of an aqueous 
monoester peroxycarfc>oxylic acid solution by reaction of 
a peroxygen compound with at least one dicarboxylic 
acid and with at least one alcohol optionally in the pres- 
ence of an add catalyst. Aqueous monoester peroxy- 
cart)oxylic acid solution obtainable by this process. Use 
of the aqueous monoester peroxycart>oxylic acid solu- 
tion as disinfectant. 
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Description 

[0001 ] The present invention is r elated to a process for 
the production of an ^ueous monoester peroxycarbox- 
ylic acid solution. It also concerns the aqueous s 
monoester peroxycartx)xytic actd solution obtainable by 
this process and its use tn disinfectant compositions. 
[0002] Corripositions containing monoester percar- 
boxylic acids and their preparation by reaction between 
a monoester of an aliphatJC dicarbosyiic acid and hydro- 
gen peroxide have be&^ desaibed m the international 
patent application WO 95/34537 to SOLVAY INTEROX 
LIMITED. Such compositions were shown to have ho 
discernible odour and to be effective as micrcblcide. 
Although the compositions e^hcbited a level of available 
oxygen stability that woutd enatAe them to remain effec- 
tive during several months storage, there is a continuing 
need to find hew solutions of monoester p&cartx>xylic 
acids. 

[0003] It is an object of the invcmton to provtde a new 
or alternative process for the production of mprtcfester 
peroxycarboxylic acid solutions as as to provide 
new monoester peroxycart)Oxyiic acud soJotJons. 
[0004] Consequently, the present crtv^on concerns 
a process for the production of an «^u«oi& monoester 
peroxycartx>xylic aicid solution by reacton of a pe'oxy- 
gen compound with at least one pofycart)oiyttc actd and 
with at least one alcohol optionally cn tt\9 pf esertce of an 
acid catalyst. Preferably, the po^ycartjonyftc actd is a 
dicart>oxylic add. While focused on t^is preferred 
embodi merit the present invention is ho^srever not lim- 
ited thereto. 

[0005] One of the essential characteristics of the proc- 
ss of the invention resides in the nastwe o^ (he starting 
materials especially the dicart>oxylic aod and the alco- 
hol which render the process partcuiarfy performing. 
Indeed, by using these starting nnatenais n&sn solutions 
can be produced. It will be recognised tnat a complex 
mixture will be obtained using the process according to 
the invention containing the desired rronoester peroxy- 
cartKJxylic acid (called ester pe^actd hereafter), water, 
and may also contain residual amounts o9 non con- 
sumed dicartx)xylic acid (called diactd h^«after). perox- 
ygen compound, alcohol artd optional £>C£d catalyst, and 
in situ generated corresponding c&ester. rrtono^er car- 
lx>xylic add. monocartxsxyjic peronycarimytc accd and 
diperoxycarboxylic acid. The advantage the process 
of the invention resides in the possi!b^^ to, control the 
r lative amounts of the desired ester psr2C£d to all the 
other products generated in situ. Indeed, by varying the . so 
amount of alcohol in the reaction murtixre. rvtore or less 
Of the ester peracid will be produced relative to the 
amount of other products. So. a large variety of solu- 
tions can be obtain^ using a single ^oossd. 
[0006] ArK)ther advantage resultirig from &V8 nature of ss 
the starting materials resides in the duration of the prqc- 
ess. Indeed, the cSadds used as starting material tn the 
present inverition have generally a higher solubility in 
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the reaction mixture than have monoesters of dicarbox- 
ylic acids which are used in the known process 
described in the international patent application WO 
95/34537. The higher solubility results in faster dissolu- 
tion rates and thus shorter production times. 
. [0007] Yet another advantage of the process of the 
invention resides in the availability of the starring mate- 
rials. Indeed, diacids and alcohols are more readiiy 
available than monoesters of a dicartx^xylic acid. 
[6008] Yet another advantage of the process of the 
present invention resides In the large choice of the 
organic radical of the ester group. Indeed, in the known 
process of the international patent application WO 
95/34537 the choice of the organic radical of the ester 
group is determined by the choice of the monoester of a 
dicarboxylic acid used as starting material whereas in 
the present invention the. organic radical of the ester 
group originates from the alcohol. It is dear that in the 
process of the invention alcohols can be used which are 
not available as monoesters. 

[0009] The diacid used in the process of the invention 
can be chosen from any compound containing at least 
two cartx>xylic acid groups and which is capable of 
being transformed in an ester peracid in the process of 
the invention. The diacid can contain up to 20 cartx>n 
atoms, preferably up to 10 cartx)n atoms. The principal 
chain of the diadd which is substituted by the two car- 
boxylic groups can be linear, branched, cyclic or aro- 
matic, optionally unsaturated and or containing a 
heteroatom. Oxalic add is convenient. Diacids with a 
linear principal chain generally corresponding to the for- 
mula COOH - R - COOH in which R is an alkylene group 
containing up to 6 carbon atoms can also be used. Suit- 
able examples are adipic acid, glutaric acid and succinic 
add. Examples of diadds with a branched principal 
chain are methyl sucdnic and ettiyl malonic adds. Other 
examples are maleic. fumaric and malic acids. The pre- 
ferred diacids are adipic. glutaric and sucdnic acids. A 
mixture of two or more differertt diacids can be used in 
the process of the invention. 

[001 0] The diacid is generally used in an amount of at 
least 0.05 % wt of the reaction mixture, preferably at 
least 5 % wt. The amount of diacid us^ is usually at 
most 65 % wt. in particular at most 25 % wt. Quantities 
from 0,05 to 65 % wt of diadd are convenient. 
[001 1) ] The peroxygen compourKl used in the process 
according to the invention can be chosen from hydrogen 
peroxide or any other peroxygen compound capable of 
releasing hydrogen peroxide in the reaction mixture of 
the process of the present invention. The expression 
"reaction mixture of the process of the invention" means 
a' mixture containing water, the diacid. the alcohol, the 
peroxygen compound, optionally the acid catalyst, the 
ester peracid. the corresponding diester. monoester 
cartxsxylic acid. monocaftx}xylic peroxycart>oxyiic acid 
and diperoxycarboxylic acid. In particular, the peroxy- 
gen compound can be chosen from hydrogen peroxide, 
inorganic peracids. organic peracids arid persalts. An 
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example of inorganic peracid is Caro's acid. Organic 
acids containing up to 10 carbon atoms are convenient. 
An example of such an organic peracid is peracetic 
acid. Examples of persalts are sodium percarbonate 
and sodium pertx>rate mono- or tetrahydrate. Hydrogen 5 
peroxide IS preferred. 

[0012] The peroxygen compound is generally used in 
an amount of at least 0.01 % wt of the reaction mixture, 
in particular at least 5 % wt. The amount of perpxygen 
compound used is usually at most 30 % wt of the reac- 10 
tion mixture, preferaoiy at most 25 % wt. Quantities of 
per xygen conpound from 0.05 to 30 % wt are conven- 
ient. \Mien hydrogen perOxide is used, it can be added 
to the reaction mixiue n the form of an aqueous solu- 
tion comawiing fiomi io85%wtof liydrogen peroxide, is 
The moicu latio of the peroxygen compound to the 
diacid can be vari«d m a wde range. Generally this 
molar ratio a at leas? 0. 1 1 . preferably at least 1 :1 . The * 
molar ratio ts usuiSity at most 35 :1 , in particular at most 
7:1. 20 
[001 3] The aicoTKi lAeo m the process of the inven- 
tion can be chosen trom any cornpound containing at 
least one hyOoiyi group Monoalcohots containing up 
to 20 cartxsn artorns are sulaMe. those containing up to 
10 carbon atoms are preferred Examples of suitable 2S 
manoalcohols are methanol and ethanol. Diols contain- 
ing up to 20 cartxyi atoms preferably up to 10 carbon 
atoms can also be used Examples of suitable diols are 
ethylene glycol and propytene glycol. Polyols conteiining 
up to 20 cartx)n atoms can atso be used. Examples of 30 
suitable potyois include sorbitol and mannitol. Alcohol 
ethoxytates could a^ be used A mixture of two or 
more different alcohols can be used in the process of 
the invention 

[0014] The alcohd IS ger^aBy used in an amount of 35 
at least 0.0 1 % ¥vl of the reaction mixture, in particular of 
at least 2 % wt The amount of alcohol used is usually at 
most 45 % wt mare particularly at most 25 % wt. Quari- 
tities of alcohol from 0.05 to 45 % wt are convenient. 
The molar ratio of the alcohol to the diacid can be varied 40 
within a wide range. Generally the ratio is at least 0.1 :1 , 
preferat3iy at least 0.5 1. The molar ratio is usually at 
most 10 :1. in particular at most 1 .1. 
[0015] The acid catalyst optionally used in the process 
of the invention can be an inorganic or organic add hav- 45 
ing a pKa of atx>ut 3 or lower, and preferat^ly having a 
pKa of below 1 . It is particularly desirable to employ a 
non-halide mineral add such as sulphuric or phosphoric 
or sulphamtc add or an organic sulphonic add such as 
methyl or toluene sulphonic add or a cation exchange so 
resin doped with add. Organic adds can also be used. 
Those containing up to 10 cartx>n atoms are conven- 
ient. An example of organic acid is dtric add. 
[0016] The catalyst is desirably used in a concentra- 
tion of at least 0.05 % wt in the reaction mixture, in par- ss 
ticular at least 0. 1 % wt. The acid catalyst concentration 
is in many instances at most 1 0 % wt. especially at most 
2.5 % wt. Quantities of acid catalyst from 0.05 to 10 % 



wt are convenient. 

[0017] The invention process can be carried our at 
ambient temperature or at an elevated temperature. In 
practice the temperature can be at least IC'C. in partic- 
ular at least 15 ''C. Wheri it is desii'abie to achieve equi- 
libration rapidly temperatures of at least 30 ""C can be 
used. The temperature is commonly at most 60 *C, 
especially at most 30 ^'C. 

[0018] The duration of the invention process can vary 
within a very wide rarige and deperids on whether it is 
desired to obtain ari equilibrium solution or a non-equr-. 
librium solution. Equilibration can already be reached 
after a duration of at least 5 mm. The duration is com- 
monly at most 24 h. 

[001 9] The invehtibn process can be carried out in any 
apparatus adequate for mixing the starting materieds 
(diacid, peroxygen compound, alcohol, waiter and add 
catalyst). 

[0020] According to the process of the invention the 
starting materials (diacid. peroxygen compound, alco- 
hol, water and acid catalyst) can be added in any order. 
[0021 ] The reaction mixture can be stirred during the 
process of the invention. 

[0022] The process of the invention is very useful, for 
produdng aqueoi^ rhonoester perdxycarboxylic add 
solutions containing the monoester peroxycarboxylic 
add. water, residual amounts of non consumed peroxy- 
gen compound. dicartx>xylic acid, alcohol and optional 
add catalyst, and in situ generated corresponding 
diester, monoester cartx>xylic add. monocartK3xylic per- 
oxycarboxylic acid and diperoxycarboxylic add. 
[0023] Consequently, the present invention also con- 
cerns aqueous monoester peroxycarboxylic acid solu- 
tions obtainat>le by the process described above 
containing the ester peracid, water, residual amounts of 
non consumed peroxygen compourxi. one or more 
diacids, one or more alcohols and optional acid catalyst, 
and in situ generated conresponding diester. monoester 
cartx>xylic add. 'monocart>oxylic peroxycartsoxylic add . 
and diperoxycarboxylic acid. Particularly beneficial solu- 
tions are those obtainable by the process wherein the 
amounts of alcohol and diadd used are such that the 
molar ratio of hydroxy groups present in the alcohol to 
the cartx)xylic acid groups present in the diadd is differ- 
ent from 1 . 

[0024] The pH of the invention solutions can vary in a 
wide range. The pH is generally at least -2, most often 
at least 1 . pH values of at most 8 are possit^e. values of 
at most 5 are preferred. 

[0025] The concentration of ester peracid in the solu- 
tion of the invention is generally at least 6.001 % wt. in 
particular at least 0.005 % wt. The ester peradd con- 
centration is usually at most 35 % wt, especially at most 
5%wt . 

[0O26] The amount of water present iri the solution of 
the inventiori dan vary, within a vi^ry wide range since 
the solutions carl be very dilute br very concentrated. 
The water content is commonly at least 10 % wt. The 
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amount of water is often at most 90% wt. 
[0027] The solution of the invention contains; in many 
cases residual amounts of non consumed peroxygen 
compound from 0,1 to 30 % wt. 

[0028] The diacid is usually present in the solution of 5 
the invention in a residual amount of at least 0,05% wt. 
The amount of diacid is commonly at most 1 0 % wt. The 
solution of the Invention can contain a mixture of two or 
more different diacids. 

[0029] If residual amounts of alcohol arB found in the io 
solution of the invention, these amounts are commonly 
at least 0.1 % wt. The amount of alcohol is often at most 
10 % wt. The solution of the invention can contairi a mix- 
ture of two or more different alcohols. 
[0030] The residual amount of optional acid catalyst is 
that can be present in the solution of the Invention is 
usually from 0 to 5 % wt 

[0031] The solution of the invention can contain an 
amount of in situ generated diester from 0 to 5 % wt. 
[0032] The in situ generated mdnoester carboxylic . 20 
acid can be present in the solution of the invention in 
amount from 6 to 10 % wt. 

[0033] The concentration of in situ generated mono- 
cartDOxylic peroxycarboxylic acid that can be found in 
the solution of the invention is often from 0 to 30 % wt. 25 
[0034] The amount of in situ generated diperoxycar- 
boxyltc acid that can be present In the solution of the 
invention is commonly from 0 to 10 % wt. 
[0035] Particularly beneficial solutions are those con- 
taining at least 0.01 % wt of monoester peroxycartx)xy- 30 
lie acid, at least 0.1 % wt of peroxygen compound, at 
least 0.05% wt of dicarboxylic acid and at least 0.1 % wt 
of alcohol. 

[0036] The solution of the invention can contain other 
additives. These additives can be chosen from stabilis- 35 
ers. surfactants and thickeners. Such additives are often 
Incorporated in an amount from 0.02 to 20 %. and in 
many instances from 0. 1 to 1 0 % wt of the solution. 
[0037] Suitable stabilisers include hydroxy substituted 
aromatic carboxylic acids and ester derivatives thereof. 40 
particularly phenol cartx>xylic acids such as p-hydroxy- 
benzoic acid and ester derivatives such as methyl or 
ethyl esters. They also include organic polyphosphonic 
acid sequestrants such as ethylidene diphosphonic 
acid, cind aminopolymethylenephosphonic acids, pyrid- 45 
ine cartx>xylic acids e^secially diplcollnic add artd mix- 
tures thereof. In addition inorganic stabilisers may be 
used. An example of inorganic stabiliser is colloidal tin. 
[0038] The surfactants can be nonionic. anionic or 
amphoteric. Surfactants can be soap or synthetic. Typi- so 
cal. examples are described in chapter 2 of Synthetic 
Detergents by A. Davidson and B/M. Mllwidsky. 6^ Edi- 
tion published in 1978 by George Godwin Limited. Cati: 
onic surfactants Include quaternary ammonium salts, 
non-hatide exanrtples include sulphates, metosulphates. ss 
ethosulphates. hydroxides, acetates, saccharlnates 
phosphates and propionates. 

[0039] Typical examples of suitable non-surfactant 



thickeners are cross linked polyacrylates. natural gums 
such as xanthan or rhamsan gum, cellulose derivatives 
such as carboxymethyl cellulose and silicates. 
[0040] The solutions of the invention can also contain 
additional non-halide mina'al acids. These acids can be 
selected from sulphuric, phosphoric or sulphamic acid 
or an organic sulphonic acid. The add can be present at 
a concentration from 0.05 to 10 % wt in the solution. 
[0041 ] Particularly desirable solutions are those con- 
taining up to 20 % wt of surfactant, from 0.025 to 5 % wt 
of stabilisa* and from 0,05 to 10 % wt of a non-hallde 
mineral acid. 

[0042] The solution of the invention can be advanta- 
geously used as disinfectant. The present invention 
concerns therefore also the use of the above described 
solutions as disinfectants. The method for disinfection 
according to the present invention comprises contacting 
the substrate to be disinfected with the; solution as a 
storage stable aqueous addic solution of an ester per- 
add or prepared from one. The solution may be 
employed with or without dilution. When compositions 
are diluted, dilution is usually chosen to give an ester 
peracid concentration in solution of between afcxxjt 1 
part per million and 10000 parts per million, depending 
on the substrate. The disinfecting method can use a 
wide range of temperatures, typically from about 4 ''C to 
the t)olling point of the disinfectant. The solution of the 
Invention can be used in a range of disinfection applica- 
tions e.g. disinfection of micro-organism contaminated 
aqueous media e.g. process waters containing bacteria, 
algae, yeasts and viruses from industries such as paper 
and pulp, food processing e.g. sugar refining, brewing, 
wine making, discharges from sewage treatment works, 
meat processing factories, carcase rendering and live- 
stock rearing. Other substrates include imgation water 
in the horticultural industry, contaminated cooling 
waters, and contamiriated surfaces in e.g. food process- 
ing, horticulture, catering, domestic or ho^ital environ- 
ments. The invention compositions can be used to treat 
crops and harvested plants or plant products. 
[0043] The solutions of the Invention may be used for 
other purposes where perackJs are used, including 
tsleaching or as a bleach additive in washing processes. 
[0044] Having described the invention in general 
terms, specific embodiments thereof are described in 
greater detail by way of example. 

Example 1 

[0045] A solution containing 1 4,04 g glutaric add, 9,79 
g ethanol, 17,65 g ooncentiBted hydrogen peroxide 
(85,5 % wt). 1 g concentrated sulphuric acid. 57.52 g 
demineralfsed water. 0.1 g p-hydroxy benzoic add, 0.17 
g of 1-hydroxyethane-1.1 -diphosphonic add (Brtquest 
ADPA 60A) was prepare with stirring, and allowed to 
reach equtlibriurn. The molar ratio of ester peradd to 
monocartx)xylic peroxycarboxylic acid fburtd in the sys- 
tem was 1 :8. measured by HPLC. 
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Example 2 

[0046] A solution was prepared by mixing and stirring 
1 6,5 g giutaric acid, 8 g methanol. 1 7,65 g concentrated 
hydrogen peroxide (85 % wt), 0.1 g parahydroxy ben- 
zoic acid, 0,2 g Briquest ADPA BOA, 1 g concentrated 
sulphuric acid. 56.6 g water The solution was allowed', 
to reach equilibrium. The molar ratio of ester peracid to 
monocarboxyllc peroxycarboxylic acid fourid in the sys- 
temwas 1 :3. 

Examole 3 

[0047] A solution was prepared as described in exam- 
ple 2 with a lower level of methanol. 3 g methanol in 
stead of 8 g, a lower level of Briquest ADPA 60A, 0,1 7 g 
instead of 0.2 g. a higher level of water, 61 ,6 g in stead 
of 56,6 g. The molar ratio of ester peracid to monocar- 
boxylic peroxycarboxylic add found in the system was 1 ' 
:11. 

Example 4 

[0048] A solution was prepared by mixing and stirring 
16.5 g of a mixture of adipic. giutaric and succinic acids, 
8 g of methanol. 1 7.65 g concentrated hydrogen perox- 
ide (85 % wt). 1 g concentrated sulphuric acid. 56.6 g 
demineralised water, stabilised with 0,1 g para-hydroxy- 
benzoic acid and 0.17 g Briquest ADPA BOA. The solu- 
tion was allowed to reach equilibrium. The presence of 
esters peracids was detected by HPLC. 

Claims 

1. Process for the production of an aqueous 
monoester peroxycartxDxylic acid solution by reac- 
tion of a peroxygen compound with at least one 
potycarboxylic acid and with at least one alcohol 
optionally in the presence of an acid catalyst. 

2. Process according to daim 1 . wherein the polycar- 
boxylic add is a dicarboxylic add containing up to 
20 cart)on atoms, and wherein the dicarboxylic add 
is used in an annount from 0.05 to 65 % wt. 

3. Process according to claim 1 or 2. wherein the pier- 
oxygen compound is chosen from hydrogen perox- 
ide, inorganic peracids. organic peracids, persalts, 
wherein the peroxygen compound is used in an 
amount of 0,05 to 30 % wt of the reaction mixture. 



5. Process according to any one of claims 1 to 4, 
wherein an add catalyst is used chosen from inor- 
ganic or organic acids having a Pka of 3 or lower, 
wherein the acid catalyst is used in an amount from 
5 0,05 to 1 0 % wt of the reaction mixture. 

6- Aqueous monoester peroxycarboxylic acid solution 
obtainable by the process of any of the preceding, 
daims containing the rrionoester peroxycarkxDxylic 

10 acid, water, residual amounts of non consumed 
peroxygen compound, one or more dicartx)xylic 
acids, one or more alcohols and optional acid cata- 
lyst, and In situ generated corresponding diester, 
monpester carboxylic acid, monocartxsxylic'peroxy- 

is carboxylic acid arid diperoxycartx>xylic acid. 

7- Aqueous monoester peroxycarboxylic acid sdutioh 
according to claim 6 wherein the amounts of alco- 
hol and dicarboxylic acki used in the process are 

20 such that the molar, ratio of hydroxy groups present 
in the alcohol to the carbc»cylic acid groups present 
in the dicartx>xylic acid is different from 1 . 

8. Aqueous monoester peroxycart>oxylic acid solution 
25 according to claims 6 or 7 containing at least 0.01 
% wt of morioester peroxycarboxylic acid, at least 
0,1 % wt of peroxygen compound, at least 6,05 % 
wt of dicart>oxylic acid, at.least 0. 1 % wt of alcohol. 

30 9. Aqueous monoester peroxycarboxylic acid solutiori 
according to any one of claims 6 to 8 containing 
additionally up to 20 % wt of surfactant, from 0,025 
to 5 % wt of stabiliser and from 0,05 to 1 0 % wt of a 
non-halide mineral add. 
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10. Use of the aqueous monoester peroxycarboxylic 
acid solution of any one of daims 6 to 8 as disinfect- 
ant. 



4. Process according to any one of daims 1 to 3. 
wherein the alcohol is chosen from monoalcohols, 
dialcohols and polyols containing up to 20 carbon 
atoms, v^erein the alcohol is used in an amount 
from 0,05 to 45 % wt of tiie reaction mixture and 
wherein the molar ratio of alcohol to dicart>pxyiic 
acid is from 0.1 :1 to 10 :1 . 
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